An hybrid Laser and Natural guide stars Multiconjugate adaptive optics system for
astronomy
This module focuses on the characteristics of a mixed Natural
and Laser Guide star Wave-front sensor system for Multiconjugate adaptive optics (MCAO). The MCAO was developed
to provide a homogenous correction of the turbulence and
the telescope aberrations over a large Field of View (FoV)
of several arcmin. The dimensioning of Wavefront sensors
geometry and temporal sampling of the Multiconjugate
Adaptive Optics Relay (MAORY) for the Extremely Large
Telescope was studied through a simulation tool which will
also provide the definition of the optimal control strategy.
The control aspects are the ones to be optimised to achieve
the ultimate goal of the instrument. The simulation tool,
written in IDL, helps to investigate the optimal configuration of the instrument and control loop
parameters to maximise the performance.
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time the commands for the actuation
of the correction through three deformable mirrors with thousands of
degrees of freedom. The control of
the actuation given the tomographic
measurements of the optical turbulence is the main topic of the module. A numerical simulator was developed to numerically predict the performance on different atmospheric
condition and brightness of the reference stars and will be used to compare the behaviour of the correction with respect to the characteristic of the key elements of the system.
The main mathematical aspects behind both the adaptive optics system
and the simulator will be addressed
through a simple linear algebra description.
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